Introduction
Many important economic decisions, such as investments in human capital, saving, search for a new job, health-related activities, originate costs and benefits that occur at different points in time. The standard economic theory assumes that individuals trade-off utilities in different time periods according to an exponentially declining discount factor t  : this formulation entails time consistent preferences.
However, a lot of empirical evidence shows that individual decisions are better described through present-biased preferences or a "quasi-hyperbolic" time discounting factor (Laibson, 1997; O'Donoghue and Rabin, 1999; DellaVigna, 2009) in which the overall individual utility function is represented as:
... 
 
where u is the per-period utility,  is the standard discount factor and 1   represents an "immediacy effect", that is, immediate benefits and costs are perceived as much more important than future ones.
1 Therefore, individuals will tend to anticipate gratifications to the present and postpone costly activities to the future, strongly discounting the related future consequences of their current choices.
The "quasi-hyperbolic" utility function implies time-inconsistent preferences and self-control problems. For example, an individual with present-biased preferences, when confronted in the current period with an investment as studying (creating benefits in a distant future in terms of higher earnings related to better educational attainments) will tend to procrastinate the effort to the next period, and then delay yet again to the next one. 2 Sophisticated individuals -predicting their future preferences and aware of their future self-control problems -will try to use commitment devices to overcome or attenuate procrastination whereas fully or partially naïve individuals will continue to procrastinate incurring important welfare losses.
Empirically, the role played by procrastination has been shown in relation to consumption and savings decisions (Laibson, 1997; Angeletos et al., 2001) , credit card use (Ausubel, 1999) , health club memberships (DellaVigna and Malmendier, 2005) , telephone calls (Grubb, 2009 ).
Investments in human capital are activities in which the tendency to procrastinate can be particularly harmful for individual achievements and lifetime utility. Techniques to manage procrastination are suggested in the websites of many universities worldwide. 3 However, there is little evidence on the relationship between procrastination and educational performance: among the few exceptions, the seminal work of Mischel, Shoda and Rodriguez (1989) analyzing self-control in 4-year old children and relating their ability to delay gratification with their future scholastic performance; the analysis of Wong (2008) showing how students' performance in two college courses is negatively correlated to students' self-reported tendency to procrastinate and to their degree of naïvete; the small-scale experiment carried out by Ariely and 1 This is also called the     , formulation.
Wertenbroch (2002) (with about 60 students) finding that students facing exogenously imposed deadlines perform better than students who set autonomously deadlines, while students facing no deadlines at all show the worst academic performance.
On the other hand, a number of works have tried to investigate the relationship between time preferences and educational achievements. Golsteyn, Gronqvist and Lindahl (2013) , using a Swedish longitudinal dataset linked to a survey on children's time preferences, highlight a substantial adverse impact of impatience on school performance. Castillo et al. (2011) show that children with higher discount rates are more likely to receive disciplinary referrals in school. Cadena and Keys (2011) , using the National Longitudinal Survey of Youths (NLSY), find that individuals perceived as "restless" (as judged by the interviewer), a proxy for impatience, do worse in terms of educational attainments. De Paola and Gioia (2013) , using data from a sample of Italian undergraduate students, find a negative relationship between time preferences and academic performance. In contrast to these findings, Bettinger and Slonim (2007) do not find among a sample of children any correlation between a measure of their time preferences and their school achievement.
Even if the tendency to procrastinate and time preferences are likely to be related (O'Donoghue and Rabin, 1999; Reuben, Sapienza and Zingales, 2007) , the policy implications deriving from impatience are different from those deriving from procrastination: while choices related to a higher degree of impatience are rational, those deriving from procrastination are not fully rational and since they can produce negative effects on individual and social welfare finalized policy interventions might be required.
In this paper we focus on procrastination problems among Italian college students. We,firstly, investigate the relationship between procrastination attitudes and academic success. Secondly, we analyze to what extent an educational policy requiring students to attend some remedial courses has been effective for individuals with a tendency to procrastinate compared to others who typically do not procrastinate.
Many of the existing empirical investigations on the relationship between procrastination and individual outcomes rely on self-reported measures of procrastination, often obtained from surveys asking subjects about their tendency to accomplish a task immediately or to delay it. Another measure, especially used among psychologists, is to consider students' behavior in turning term papers (see for example, Solomon and Rothbaum 1984; Dewitte and Schouwenburg 2002; Howell et al. 2006) : given their nature, these studies usually rely on very small samples.
In our work we use a measure of individual procrastination based on actual students' behavior rather than on survey questions, with the additional advantage of considering a quite large sample of students. We exploit the fact that in the University we consider, the admission decision is notified to all the applying students at the same time (through the university official website) and students have available seven weekdays to accomplish the enrollment procedure, which requires some bureaucratic tasks and the payment of an initial fee through bank or post office. 4 These activities represent small but immediate transaction costs for students, in terms of time lost in filling the forms and in making the payment. Individuals with a tendency 4 Credit card or on-line payment was not accepted.
to procrastinate are likely to accomplish the task later in time or just before the deadline. Therefore, we consider as a proxy of individual procrastination the number of days a student takes to accomplish the enrollment procedure since the admission notification. This measure of procrastination is a reasonable behavioural counterpart of survey questions asking students about their tendency to "complete assignments immediately", "complete before deadline", or "at the last possible moment". Then, we assume that procrastination in carrying out this administrative task is predictive of a general tendency to procrastinate that we consider as a relatively stable and persistent characteristic of an individual.
The short time period that students had for accomplishing the bureaucratic procedures required for enrollment also allows to plausibly assume -in terms of the (  , ) formulation -that the standard discount factor  is equal to one. Therefore, with respect to existing works in which the impact of  and  cannot typically be separated, thanks to a reasonable measure of  , we are able to isolate the effects of self-control problems (which arise from limited rationality) from those arising from a pure time preference (consistent with full individual rationality).
Similar measures of procrastination are used by Reuben, Sapienza and Zingales (2007) who consider both the delay of students in cashing a check and the timing for the application to an MBA. Compared to their measures, our indicator is less likely to be affected by other factors apart from students' tendency to procrastinate. In fact, we do not consider the timing for the application to the Degree program, but the timing for accomplishing bureaucratic procedures once students' applications were accepted by their preferred degree course. These students are unlikely to be students scarcely motivated to enroll at university or uncertain about the Degree program to choose (we also present some robustness checks showing that neither motivation nor the availability of information are driving our results). In addition, given the very short time period of seven days that students had for finalizing their enrollment procedure, we can exclude that our measure is related to students' wealth or financial constraints (indeed our measure of procrastination is not correlated neither with parents' education nor with their economic conditions).
5
In the first part of the paper we investigate whether academic achievements are correlated to procrastination. We find that, controlling for a number of individual characteristics, including cognitive abilities, students who tend to procrastinate obtain worse educational outcomes, both at the High School level (earning a lower Final Grade) and in terms of the number of credits acquired in their academic career.
The tendency to procrastinate is also positively related to drop out decisions. These results hold true also when -using an alternative sample -we control for parents' education, family background and some measures of individual motivation.
Thus, our findings are in line with the recent literature (see, among other, Heckman and Rubinstein, 2001 ) stressing the importance of non-cognitive abilities for success in education and in the labor market.
5 Novarese and Di Giovinazzo (2013) use a very similar measure of procrastination for students enrolled at a Degree Program in Law at an Italian University and find high rates of correlation between this variable and several measures of students' performance.
The second part of our paper investigates whether an educational policy undertaken to help students to close their educational gaps is also effective to overcome procrastination problems. While the existing literature considers interventions directly aimed at reducing procrastination -such as binding deadlines or other commitment technologies (DellaVigna, 2009) -we show that also policies not directly aimed at solving self-control problems can produce positive effects on procrastinators. More precisely, we focus on a policy -adopted for our sample students in 2009-2010 -requiring freshmen students to attend some remedial courses at the beginning of the academic year. Assignment to remedial courses was based on the results obtained by the students at a placement test and only students who, in each field of study, were placed below a certain score were induced to take remedial courses. Relying on the cutoff rule adopted to assign students to the treatment, De Paola and Scoppa (2014) evaluate the effectiveness of the remedial program using a Fuzzy Regression Discontinuity Design. In this paper, instead, using the same identification strategy, we investigate whether the effects of the program were heterogeneous according to students' attitude to procrastinate.
Remedial courses and the related mentoring activities made soon salient to attending students the need to work hard to overcome their educational gaps. This type of awareness might reveal particularly relevant for subjects with a tendency to procrastinate. Furthermore, given the very small number of students in each class (maximum 40 students), these courses provided deadlines for studying activities (through exercises in classes, tutorials, homework, and so on) that induced students to provide effort on a regular basis: this mechanism might have changed students' studying habits and might result especially beneficial for procrastinators.
We firstly show that students just above and below the cutoff point (on which assignment to the remedial program was based) do not differ significantly in terms of their tendency to procrastinate. Then, we present both Intention to Treat effects and Local Average Treatment effects and show that the effectiveness of the remedial program was different according to students' propensity to procrastinate. We find that students who mostly benefit from the program are those with the strongest tendency to procrastinate. This finding is consistent with results emerging from Carrel and Sacerdote (2013) who show that a program offering monetary incentives and mentoring activities to high school students was especially helpful for individuals who tend to procrastinate.
The paper is organized as follows. In Section 2 we provide some background information and describe the data used in our empirical investigation. In Section 3 we analyze how students' educational outcomes are related to procrastination. Section 4 shows the different impact of remedial courses according to students' procrastination attitude. Section 5 concludes.
Data and Descriptive Statistics
Our empirical analysis relies upon individual-level data using a sample of undergraduate students enrolled in the academic year 2009-2010 at the University of Calabria, a middle-sized public university located in the South of Italy. 6 The students in our sample are enrolled in First Level Degree (FLD) courses offered within different fields (Economics, Pharmacy, Engineering, Humanities, Mathematics and the Natural Sciences, and Political Sciences).
7
Starting from the 1 st to the 24 th August 2009, our sample students have applied for their preferred Degree program at the University of Calabria. Then, the University has evaluated students' applications. The evaluation procedure -mainly based on students' High School Grade -has led to a list of admitted students.
This list was communicated to students through publication on the University website on September 9
th .
Therefore, all students who applied for a place were informed of the admission decision at the same time.
Starting from the publication of admission decisions, admitted students had 7 weekdays to accomplish the enrolment procedure (from September 10 th to September 18 th ).
Students who did not accomplish their enrolment process were excluded and places left vacant were filled with students who were ranked lower at the first stage or by re-opening the application procedure.
Given this procedure, after the first deadline, a number of students were admitted in Degree Programs ended up with vacant places after the accomplishment of the first stage of enrolment. In our analysis we exclude these students and we only consider students whose enrolment was completed until the first deadline.
Students enrolled later may have ended up in Degree Programs that differ from those that they would have chosen as a first choice or could be characterized by other unobservable differences with respect to regularly enrolled students.
The enrolment procedure requires students to fill in a number of forms and to pay a first small part of the university fees (320 euros) through a payment at a Bank or a Post Office. We observe the day in which students have accomplished their enrolment procedure and on the basis of this information we build a measure of procrastination considering how this date was close to the deadline.
More precisely, our main variable Procrastination takes values from 1, for students who have accomplished their enrolment procedure the first day after the notification of admission, to 7, for students accomplishing the procedure the last admissible day. As it is possible to see from Table 1 , in which we report some descriptive statistics, students on average accomplish their enrolment procedure after 4 days from notification of admission. However, there is a quite large variability, with 12.4% of students enrolling within the two days following notification (we build a dummy variable No Procrastination equal to one when this 6 The University of Calabria currently has about 33,000 students, who are enrolled in different Degree Courses and are at different levels of the Italian University system. 7 Since reform in 2001, the Italian university system has been organized around three main levels: First Level Degrees (3 years legal duration), Second Level Degrees (further 2 years), and PhD Degrees. When starting their university career, students choose a field and within that field they enrol in a certain FLD course. In order to gain a FLD course, students have to obtain a total of 180 credits (each successfully accomplished exam gives a number of credits ranging from 1-10; dissertation carries also some credits).
occurs), 43% of students who accomplish the enrolment procedure in the third or fourth day following notification (represented with the dummy Slight Procrastination) and 44.5% of students waiting until the last three days before the deadline (represented with the dummy Heavy Procrastination).
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The measure of procrastination we use should distinguish between students who in accomplishing a task do it soon, those who wait and those who do it at the last moment because of a binding deadline. Our assumption is that this measure of procrastination captures a quite stable and persistent characteristic of students and, hence, we investigate if this variable is correlated to past and present educational achievements.
As we will show in the next section, this measure is not correlated neither to students' economic and cultural background, nor to their motivation in studying activities.
Thanks to the administrative data provided by the University of Calabria, we observe a number of students' characteristics, such as gender, province and municipality of residence, year of high school completion and some measures of ability (High School Grade, type of High School attended, performance at the placement test).
Our students are enrolled in 5 different fields of study offered at the University of Calabria:
Economics (33% of students), Pharmacy (13.8%), Humanities (23.3%), Mathematics and Natural Sciences (14.4%), and Political Sciences (15.4%). 9 Females made up about 64.5% of the sample; High School Grade, ranging from 60 to 100, is on average 83; about 49% of students attended a Lyceum (rather than a technical or vocational school) and about 26% of them enrolled at University not in the same year in which they graduated from High School (Older Student). 8 Our results are robust to different definitions of dummies for procrastination levels. 9 We have decided to exclude students enrolled in Engineering from our analysis because all the students in this field, independently of their Test Score obtained, were encouraged to attend the remedial courses.
We also have information on an additional measure of students' ability given by students' performance in a placement test. As explained above, the cohort of students we consider were involved in a remedial program promoted by the regional government of Calabria and financed by the European Social
Fund. Assignment to remedial courses (consisting of 160 hours of lectures coping with mathematics and language skills and carried out at the beginning of the academic year) was based on the results obtained by students at a placement test and only students who, in each field of study, were placed below a certain score were advised to take the remedial program. We build a variable, Test Score i , as the percentage of correct answers given by student i in the placement test and we subtract the threshold level fixed by each faculty to assign students to remediation so as to make students' scores homogeneous across different fields of study.
In this way, a score of +1 indicates that the student is placed just above the threshold and he/she is not invited to attend the remedial courses, while a score of 0 or a negative score indicates that the student is below the threshold and is advised to attend the remedial courses. We define the dummy variable
, which takes the value of one if student i has been assigned to the remedial courses
) and zero otherwise. As shown in Table 1 , 58.6% of sample students were assigned to remedial courses (Assigned Treatment). However, since courses were strongly recommended but were not compulsory, compliance of students with the assignment rule was only partial. The average number of hours of remedial courses attended by students assigned to the treatment was 94 (out of 160) while the average of Effective Treatment for the whole sample is equal to 55 (to make easier to interpret the coefficients, we divide by 100 the number of hours).
We also have information on students' careers at university. As shown in Table 1 , by the end of the second year of their Degree program, students had acquired about 49.6 credits (out of the 120 that they were expected to achieve). Exams are evaluated on a scale ranging from 18 (the minimum passing mark) to 30 cum laude (set equal to 31) and the average grade at passed exams was 23.9.
In a regression in which we consider as dependent variable Procrastination and as independent variables students' characteristics (results not reported) we find that students' tendency to procrastinate is negatively correlated to our measures of ability, High School Grade and Test Score, while we do not find any statistically significant correlation between gender, age and type of school attended. Since in Italy students with better family background typically attend Lyceums, we are reassured that our measure of procrastination does not catch factors that might be related to family economic conditions. 10 We also find that students with a tendency to procrastinate are more likely to be assigned to treatment, but as we will discuss in section 4 this correlation vanishes when we control for students'
performance at the placement test. Finally, as expected, among students assigned to treatment those with a tendency to procrastinate attend a smaller number of hours of remedial courses.
Procrastination and Academic Success
In this Section we analyze how students educational outcomes are related to our measure of procrastination.
We firstly investigate the relationship between procrastination and the final grade obtained by students at High School. The idea is that students who procrastinate devote less time and effort to studying activities (postponing costly activities in proximity of deadlines) and, as a consequence, obtain a worse performance.
As reported in Table 2 , we find a strong negative relationship between High School Grade and procrastination. In column (1) in which we only consider as a regressor our continuous measure of procrastination, we find that each day of delay in accomplishing the enrolling procedure is associated to a reduction of 0.85 points in the High School Grade (t-stat=-6.7). This coefficient becomes slightly smaller (0.73) when we add controls for gender, type of High School attended and the dummy variable Older Student (column 2). In column (3), to take into account that students living in different towns and cities may face different costs in the enrollment procedure (due to different bank services necessary for the payment of fee),
we include municipal fixed effects: the coefficient attracted by our indicator of procrastination is still negative and highly statistically significant (at the 1 percent level).
In columns (4) and (5) The symbols ***, **, * indicate that coefficients are statistically significant, respectively, at the 1, 5, and 10 percent level.
Then, we examine how procrastination is correlated to students' achievements at University. It has to be considered that procrastination if favored by the Italian university system in which students pay very low fees, can take the exams when they prefer (students have typically 5 or 6 dates in each academic year in which they can sit to an exam) and can retake the exams as many times as they like. These are probably among the main causes of the unusually long time employed by Italian students to graduate and the very high drop-out rates (see Dornbusch, Gentilini, and Giavazzi, 2000) .
In Table 3 we present estimation results considering as outcome variable the number of credits acquired by students in the two first years at University. In column (1), reporting results without individual controls, we find that one day of delay in the enrollment procedure is associated to a reduction of 5.18 credits (t-stat=-12.3). This correlation becomes slightly smaller in magnitude when we add controls for individual characteristics and municipal fixed effects (column 2). The same results hold true in column (3), where we add field of study dummies and our measure of ability Test Score.
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In column (4) , in which we include the basic set of our controls, we show that students who Slightly Procrastinate acquire 3.64 credits less in their academic career compared to students who do not procrastinate and that for students who are Heavy Procrastinators this reduction is much larger (about 12.8 credits). Results remain substantially unchanged when we include among regressors our full set of controls and municipal fixed effects (column 5). The symbols ***, **, * indicate that coefficients are statistically significant, respectively, at the 1, 5, and 10 percent level.
We also find that procrastination affects the probability of dropping out from university. Although we do not have direct information on whether students have decided to drop out of their university studies, we consider students who have not passed any exam over the first two years of their Degree program as students who have dropped-out or who are at strong risk of dropping out. Then, we use this information to define a dummy variable, Drop-out, that takes the value of one when the student has not passed any exam over the first and the second year of his/her academic career and 0 otherwise. We find that, controlling for the full set of our controls, an increase of one point in our measure of procrastination leads to an increase in the probability of dropping out of 3 percentage points, statistically significant at the 1 percent level.
Moreover, students who heavily procrastinate have a higher probability of dropping out of 10 percentage points compared to students who do not procrastinate (results not reported to save space).
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12 We also find a negative correlation (statistically significant at 5 percent level) between the average grade students obtained in the exams they passed and both Slight and Heavy Procrastination. The correlation between the average grade at passed exams and Procrastination is negative but statistically insignificant at usual levels.
Adding controls for family background and student motivation
One may wonder whether our results are driven by some unobservable students' characteristics that are correlated both to their academic success and to our measure of procrastination. Unfortunately, for the cohort of students enrolled in 2009-2010 we do not have additional controls for students' characteristics. However, we have much richer data from the previous cohort (students enrolled in [2008] [2009] ). For these students, thanks to an on-line survey proposed to students at the moment of their enrollment, we have some information on student's family background. Therefore, we can build a number of variables to take into account additional students' characteristics and investigate whether these characteristics affect the estimated relationship between procrastination and educational achievements.
Using information from survey questions we compute a variable Parents' Education which is the average number of years of education acquired by students' parents, 13 two dummy variables Father Unemployed and Mother Unemployed to take into account whether the student's parents are unemployed.
We also have information on whether students were employed at the moment of their enrolment at University, which we use to build a dummy variable Employed (8% of sample students).
The correlation between Procrastination (which for the 2008-2009 cohort has been computed as described above and takes values in the range 1-7) and our measures of family background is generally weak. For instance, the correlation between Parents' Education and Procrastination is 0.003 (p-value=0.88), while the correlation between Procrastination and Father Unemployed is 0.028 (p-value= 0.13). 14 Finally, the correlation between Employed and Procrastination is positive (0.029) and statistically significant at the 10 percent level (p-value=0.10), probably because employed students are busier and for this reason tend to delay the accomplishment of the enrollment procedure. All in all, this evidence confirms that our measure of procrastination does not catch factors that might be related to family economic conditions.
In Table 4 we report our estimation results for the 2008-2009 cohort of students considering as dependent variable the Number of Credits acquired in the two years following enrollment. 15 In column (1) we replicate specification (3) of Table 3 . Also for this cohort of students, Procrastination is negatively correlated to the Number of Credits: the coefficient is similar in magnitude to that found in estimates reported in Table 3 .
As shown in column (2), results do not qualitatively change when we add controls for family background and the dummy variable Employed. Our measures of family background are not statistically significant. This is probably due to the fact that these variables are highly correlated with measures of student's cognitive ability and educational choices. For instance, the correlation between Parents' Education and High School Grade is 0.059 (statistically significant at the 1 percent level). Even stronger is the correlation between Parents' Education and the type of school attended (Lyceum): 0.324, p-value=0.00, 13 The number of years of education of students' mother and father are highly correlated (0.62, statistically significant at the 1 percent level). For this reason we do not consider them as separate regressors. 14 The correlation between Procrastination and Mother Unemployed is -0.003 (p-value=0.86). 15 Results similar to those reported in Table 2 are found when we consider as dependent variable the High School Grade and add controls for family background and student's employment status (results are not reported).
confirming that in Italy individuals from wealthier families typically attend a Lyceum, while those with a poorer background enroll in vocational schools (see, for example, Checchi, Fiorio, Leonardi, 2008 ). This tendency is also supported by the negative correlation we find between Father Unemployed and Lyceum (-
0.093, p-value=0.00).
To confirm this, in column (3) we estimate a specification in which we control for family background but we exclude from regressors High School Grade, Lyceum and Test Score. Without controlling for students' measures of cognitive ability, we find that the Number of Credits is positively affected by
Parents' Education and negatively affected by the dummy variable Employed (denoting whether the student's was working at the moment of his/her enrollment at University).
In columns (4) and (5) of Table 4 we replicate specifications (1) and (2), but we measure procrastination using the two dummy variables Slight Procrastination and Heavy Procrastination. We find that both Slight Procrastination and Heavy Procrastination are negatively and statistically significantly correlated to the Number of Credits. Remarkably, these estimates are very similar in the two specifications and very close to those found for the cohort 2009-2010. Controlling for the full set of variables in column (5), students who slightly procrastinate acquire about 3.9 credits less compared to students who do not procrastinate, while those who heavily procrastinate acquire about 12 credits less.
In principle the choice to accomplish the enrollment procedure close to the deadline could be determined by lack of motivation or uncertainty about which field of study to choose or the advisability of going to university at all. However, since we only consider students who were admitted in their preferred Degree program and the time span for finalizing the enrollment procedure was very short, these factors should not play a very relevant role. Furthermore, to better investigate whether the relationship between our measure of procrastination and academic performance is related to motivational factors, we consider a number of additional information provided by our survey data on students' motivation and beliefs at the moment of their enrolment at university. In all specifications we control for field of study dummies (not reported to save space). The symbols ***, **, * indicate that coefficients are statistically significant, respectively, at the 1, 5, and 10 percent level.
We know whether students -according to their answers -at the moment of enrollment had adequate information on the Degree program they have chosen.
16 About 76% of sample students declared to be Well Informed about their educational choice. In addition, 55% of students stated that they had no doubts at all about the opportunity to enroll at university (No Doubts). 17 We also have an additional indicator of students' motivation (Planned Attendance) obtained using a question asking students about their intention to attend teaching classes (about 79% of students stated that they will attend all the teaching classes held in their 16 We build this variable using the following question in the survey "Do you think the information you had available about the Degree Program you have chosen was: a) Very Adequate, b) Adequate, c) Inadequate, d) Very Inadequate. The dummy variable Well Informed takes the value of one for students answering "Very Adequate" or "Adequate" and 0 otherwise. 17 We build this variable using the following question proposed in the survey "Have you had any doubt about the decision to acquire a University degree?" Four answers were In columns (6) and (7) of Table 4 we add these variables among regressors. In column (6) we measure procrastination using the days of delay in accomplishing the enrollment procedure. We find that
both No Doubts and Planned Attendance are positively correlated to the number of credits acquired by students, but the magnitude and significance of the coefficient on Procrastination does not change when we add these controls (compare with column 2). Results remain almost unchanged in column (7) when we consider as measures of procrastination the two dummy variables Slight Procrastination and Heavy
Procrastination.
All in all, these results suggest that our measure of procrastination is capturing neither students' background nor his/her degree of motivation or uncertainty in attending university.
Procrastination and the Effectiveness of Remedial Courses
Our sample students enrolled in 2009-2010 were involved in a remedial program financed by the European Social Fund and aimed at improving students' basic competences through an intensive training program offering a number of courses in subjects such as mathematics and language skills (for a total of 160 hours of teaching activities).
The effects of this program were evaluated in De Paola and Scoppa (2014), who show that the program produced beneficial effects. In this Section we investigate whether these effects differ according to students' tendency to procrastinate.
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Assignment to remedial courses was based on the results obtained by the students at a placement test and only students who, in each field of study, were placed below a certain score were advised to take remedial courses. As in De Paola and Scoppa (2014), to take into account that compliance was only partial, with some of the subjects assigned to the treatment deciding not to participate in the educational program ("no-shows"), we use a Fuzzy Regression Discontinuity Design in which the treatment status is probabilistically determined as a discontinuous function of the Test Score (the exogenous assignment to the treatment is used as an instrument for effective participation in the remedial courses). More precisely, we estimate the following model: We firstly check the crucial assumption underlying the RDD approach, that is, we show that students just above and below the cutoff point do not differ significantly in terms of tendency to procrastinate. 19 To investigate this issue we run a number of Discontinuity Regressions using as a dependent variable our measure of Procrastination, that is, we regress Procrastination on the dummy Assigned Treatment and control for Test Score and field of study dummies.
The estimation results are reported in Table 5 . While using a first and second order polynomial of
Test Score in columns (1) and (2) we find that there is a jump for the variable Procrastination at the cutoff point, using a third order polynomial in column (3) we show that Procrastination does not show any jump at the cutoff point. Furthermore, in columns (4), (5) and (6) we run Local Linear Regressions focusing on three different bandwidths considering respectively students with a Test Score ranging from -10 to +10, -7/+7 and -5/+5 points around the cut-off point. We find again that Assigned Treatment does not produce any statistically significant effect on our measure of procrastination. The symbols ***, **, * indicate that coefficients are statistically significant, respectively, at the 1, 5, and 10 percent level.
Reassured by these results we investigate whether the program has produced different effects according to students' tendency to procrastinate. We firstly present Intention to Treat Effects and then TSLS estimates from a Fuzzy Regression Discontinuity Approach.
Intention to Treat Effects
To recover the Intention to Treat effects, we use a Sharp Regression Discontinuity Design in which the treatment status is simply defined by the placement rule (Imbens and Lemieux, 2008; Angrist and Pischke, 2009) , which corresponds to the reduced form of our model (equations 1 and 2): Table 6 . In the first column, in which we control for a linear polynomial of Test Score, we find (in line with our previous estimates) that students' performance reduces with procrastination (t-stat=-4.59). However, being assigned to treatment is especially beneficial for students with a tendency to procrastinate above the mean: the interaction term between Assigned Treatment and Procrastination (demeaned) is positive and highly statistically significant. More precisely, assignment to treatment leads to an increase of about 5 credits for an average student, while the effect is about 6.6 credits (5.05+1.61) for students with a tendency to procrastinate one point higher than the average. Similar results emerge also in columns (2) and (3) in which we control, respectively, for second and third order polynomial of Test Score.
Very similar results are also obtained in estimates reported in columns (4), (5) and (6) in which, in order to not to impose any restriction on the underlying conditional forms, we include among controls interaction terms between the polynomial terms of Test Score and Assigned Treatment. In all regressions we control for field of study and province dummies. Standard errors (reported in parentheses) are corrected for heteroskedasticity. The symbols ***, **, * indicate that coefficients are statistically significant, respectively, at the 1, 5, and 10 percent level.
In Table 7 we report the same specifications reported in Table 6 , but instead of using the continuous measure of procrastination we consider the two dummy variables Slight Procrastination and Heavy Procrastination, jointly with the respective interactions with Assigned Treatment (control variables are not reported to save space).
In all specifications we find that being assigned to treatment does not produce statistically significant effects on students who do not procrastinate. The effect is imprecisely estimated also for students who slightly procrastinate. On the other hand, we find a positive and highly statistically significant effect of remedial courses on students who heavily procrastinate. For these students being assigned to treatment leads to about 8 credits more in the first two years at university. The effect is not small if we consider that students who heavily procrastinate have acquired on average only 41 credits. In Figure 1 we show the intention to treat effects separately for students with different propensities to procrastinate. The circles represent the means of the dependent variable (Credits) for students with a given Test Score level. In the Figure are presented the predicted values from a model explaining Credits in relation to the Assigned Treatment, controlling for a quadratic function of Test Score (specification 2 of Table 7 ), for students who do not procrastinate (green dotted line), students who slightly procrastinate (red dashed line) and students who heavily procrastinate (blue solid line). The vertical line at the value of zero of the Test Score denotes the cut-off point defined by the assignment rule. It is possible to see a jump in the relationship between the Credits and the Test Score in the proximity of the cut-off point for students who slightly and heavily procrastinate: these students when assigned to the treatment (just below the cutoff point) earn more credits than students just above the cutoff point. On the other hand, no significant jump emerges for students who do not procrastinate. Considering the Two-Stage Least Squares Estimates, in column (1) in which we consider a linear function of Test Score, we find that having attended 100 hours of remedial courses leads to an average of about 6.5 more credits for students with an average tendency to procrastinate (this effect is statistically significant at the 1 percent level). The effect increases of 2.2 additional credits for students with a tendency to procrastinate one point higher than the average. 20 Very similar results are obtained in columns (2) and (3) in which we control respectively for a second and a third order polynomial of Test Score.
In columns (4), (5) and (6) we use our dummy variables as measures of procrastination controlling, respectively, for a first, second and third order polynomial of Test Score. We find again that the beneficial effect of the remedial program is mainly concentrated among students who heavily procrastinate. 20 The estimated coefficients represent the average effect of remedial courses on those individuals who received treatment because they scored just below the cutoff point in the placement test (Local Average Treatment Effect or LATE). Table reports IV estimates. The dependent variable is Credits. In all regressions we control for Female, High School Grade, Lyceum, Older Student, field of study and province dummies. Standard errors (reported in parentheses) are corrected for heteroskedasticity. The symbols ***, **, * indicate that coefficients are statistically significant, respectively, at the 1, 5, and 10 percent level.
Similar results are obtained when we use Local Linear Regressions focusing on three different bandwidths considering respectively students with a Test Score ranging from -10 to +10, -7/+7 and -5/+5 points around the cut-off point. Results from Local Linear Regressions are reported in Table 9 . The estimates barely change in terms of statistical significance but become larger in magnitude at increasingly narrow windows. In the first three specifications, remedial courses produce an increase in credits ranging from 12 to 20 (according to the window) for students with an average tendency to procrastinate and an increase of 14-24 credits for those with a tendency to procrastinate above the mean. In specifications (4), (5) and (6), we again find that the effects of the remedial program are concentrated among students who heavily procrastinate. Table reports IV estimates. The dependent variable is Credits. In all regressions we control for Female, High School Grade, Lyceum, Older Student, field of study and province dummies. Standard errors (reported in parentheses) are corrected for heteroskedasticity. The symbols ***, **, * indicate that coefficients are statistically significant, respectively, at the 1, 5, and 10 percent level.
Concluding Remarks
Psychologists and social science scholars have shown that individuals confronted with a choice between doing an unpleasant activity today or in the future tend to put-off the work and do it in the future. This behavior can lead to irrational choices that produce severe harm on individual well-being. Present-biased individuals tend to consume too much, to borrow excessively using credit cards, to procrastinate important decisions, such as signing up for retirement plans, to exercise to little, etc..
In this paper we focus the attention on the relationship between present biased preferences and human capital investments. While a number of papers document that self-control and procrastination problems are pervasive among college students (Solomon and Rothblum, 1984; Steel, 2007; ), little is known about the effects these problems produce on performance and on which policies are more effective in helping individuals to overcome them. Among the few exceptions, the works of Mischel, Shoda and Rodriguez (1989) , Wong (2008) and Ariely and Wertenbroch (2002) , document how procrastination can harm students' performance.
We add to this literature by both analyzing the relationship between procrastination attitudes and academic success and investigating how students with different attitudes toward procrastination react to a policy requiring them to attend some remedial courses.
Our analysis considers a quite large sample of students and relies on a measure of procrastination based on students' actual behavior rather than on survey questions. We measure procrastination with the number of days students take to accomplish an enrollment procedure (since the admission notification) that involves immediate small transaction costs. Given the very short time period (seven weekdays) that students had for finalizing the enrolment procedure (which should imply a discount factor close to 1), our measure is likely to proxy for self-control problems.
We find that one day of delay in accomplishing the enrollment procedure is associated with a reduction of about 5 of credits acquired by students in their first two years at university. The negative correlation between procrastination and academic performance becomes particularly worrying for students who heavily procrastinate (more than 5 days of delay): these students acquired about 13 credits less. Results are robust to the inclusion of many controls, including measures of students' ability, family background, motivation and area of residence fixed effects.
The way to handle procrastination problems and which educational policies are more beneficial to procrastinators are important issues. Binding deadlines have been shown to produce positive effects, but also other policies might help students at recognize their problems and manage them. For instance, Carrel and Sacerdote (2013) show that a program offering monetary incentives and mentoring activities to high school students is especially helpful for individuals who tend to procrastinate.
Following this approach, we have investigated whether a policy requiring students to attend some remedial courses at the beginning of the academic year has produced different effects according to students' propensity to procrastinate. Relying on the cutoff rule adopted to assign students to the treatment, we estimate both Intention to Treat and Local Average Treatment effects and we find that students with the strongest tendency to procrastinate are those who mostly benefit from the remedial program. Probably this is due to the fact that remedial courses made soon salient to attending students the need to work hard to overcome their educational gaps. It could also be that remedial courses, organized in small classes and imposing deadlines for studying activities, have helped students to change their studying habits.
Our evidence suggests that procrastination produces strong negative effects on student performance, but also policies not directly aimed at solving self-control problems can be particularly helpful for procrastinators.
